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EFFECTS OF LOGGING ON HABITAT QUALITY AND FEEDING PATTERNS
OF ABERT SQUIRRELS
Jordan C. Pederson', R. C. Farentinos", and Victoria M. Littlefield^
Abstract.

—In 1973

a timber harvest of ponderosa pine (Pinus ponderosa)

was conducted in an area southeast of
inhabited by Abert squirrels {Schirus aherti). Abert squirrel dietary habits, foraging patterns,
and population densities were compared in the timber harvest area and in an adjacent nonharvpsted area. Squirrel
feeding patterns and preferences were visually determined by physical evidence of past feeding. Live-trapping
and
field-marking of animals were used to determine population density and trends in the two areas. Squirrels fed in
only
26.3% of sampled plots on the timber harvest areas, while 42.7% of the uncut area plots showed use (P < 0.001). Trap
days per catch were higher on the harvested area (P < 0.01). Similar differences in hvpogeous fungi feeding
sites
between the two study sites were also recorded (P < 0.01). Thus, clearcut timber harvest of ponderosa pine did
negatively affect Abert squirrels. To minimize long-term effects on squirrels, timber should be harvested
in small,
Monticello, Utah, that

selective blocks

management

is

(< 20 acres) rather than

in large-scale areas

(> 50 acres) by clear-cut methods commonly employed by

agencies.

Mammalian food
conducted

habits studies have

in several

been

descaled cone litter, large numbers of terminal needle bunch clippings found under se-

ways: ad libitum feeding

of captive animals, fecal analysis, sacrificing

lected ponderosa pine trees, and debarked
twigs from ponderosa pine branches (Peder-

free-ranging animals and inventorying the
stomach contents, stomach pumping, and

son et

field observations of animals'

feeding behaviors. All methods have distinct advantages and
disadvantages.

Captive feeding allows control of the animals' environment

and quantitative/qualita-

but the results may
not validly apply to wild populations. Shooting or kill-trapping of individuals, together
with subsequent stomach content examinative regulation of intake,

tion, assumes that a large enough sample has
been taken to represent the food habits of that

population.

The removal of individuals from a
may also be disadvanta-

small population

geous. The use of observational data is based
on the assumption that the observations are
representative of the natural habits and that
all food items can be properly identified by
the observer. In this study, food habits and
preferences of free-ranging Abert squirrels
iSciurus aberti) were determined by examining physical evidence resulting from squirrel
feeding. Such evidence is easily recognized
and consists of ground litter disturbance (resulting from digging for fungi), ponderosa
pine (Pinus ponderosa) cone removal and

al.

1976).

Abert squirrels (Sciunis aberti subspp. and
Sciurus aberti kaibabensis) are dependent on
currently available food items since they do
not cache foods for later feeding (Keith 1956,
1965, Stephenson 1975). Their diet includes
acorns (Quercus gambelii), ectomycorrhizal
(hypogeous) fungi, and seeds of dwarf mistletoe (Arceutliobium vaginatum). Ponderosa
pine products include cambium ("inner bark")
buds, cones, and seeds (Trowbridge and Lawson 1942, Keith 1956, 1965, Reynolds 1966,
Larson and Schubert 1970, Heidmann 1972,
Patton 1974, 1975, Stephenson 1975, Rasmussen et al. 1975). The abundance and
growth of many of the foods consumed by
Abert squirrels are affected by weather conditions.

The current study was undertaken to determine whether timber harvest of ponderosa
pine affects the availability of Abert squirrel
foods (e.g., inner bark, cone seeds, fungi,
etc.). Effects of timber harvest on squirrel

movements, and/
were also examined.
Objectives of the study were to:

densities, foraging patterns,

or time-energy budgets

^Utah Division of Wildlife Resources, 111.5 North Main, Spriiigville, Utah 84663.
-693 South Broadway, Boulder, Colorado 80.306.
University of Minnesota, Morris, Minnesota 56267.
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1.

Quantify dietary changes on a seasonal
basis.

2.

Correlate

item
3.

dietary

changes with food

availability.

Determine how seasonal changes in diet
and food item availability affect foraging
patterns.

4.

253

:

Analyze relative energy content of various food items, i.e., calorie content of
ponderosa pine seeds vs. inner bark vs.
buds, etc.

Study Area

The study area is in southeastern Utah on
the Monticello Ranger District of the MantiLaSal National Forest. Lying in the BulldogVerdure drainages of the Abajo Mountains,

2. Potential food available (i.e., currentyear production of food items) was obtained
by surveying 300 randomly selected plots
each September and estimating production of
ponderosa pine cones and Gambel oak acorns.
These production estimates were tied to the
food-use plots in the following manner: The
closest ponderosa pine tree and Gambel oak

were observed
through 7 x 35 binoculars. Cones or acorns on
a quarter of the tree were counted and multiplied by four to obtain an estimate of the
current year's cone and acorn production.
These production estimates were converted
into a class code using the following key:
tree to each food-use plot

Acorn and Ponderosa Pine Cone Production Key
Prod.

it

approximately 12 k (8 mi) southeast of MonUtah. In 1973 the Bulldog area was
part of a timber harvest program by the U.S.
Forest Service. The adjacent Verdure area
served as a nonharvested control in a threeyear Utah Division of Wildlife Resources
study conducted to determine the short-term
effects of timber harvest on Abert squirrels
(Pederson et al. 1976). The Verdure and Bulldog sites, each 56 ha (140 ac) in size, were

Class

est. /tree

(cones or acorns)

is

ticello,

studied simultaneously.

Methods and Procedures
For both the harvested and unharvested artwo types of food-related data were collected: (1) data on actual squirrel food use, and
eas,

(2)

12651101201
401
601

25
50
100
200
400
600
800

801-1,000+

Data were also collected on the amount of
ground and litter disturbance caused by logging activity that occurred between 1973 and
1975. Litter depth was recorded on every
tenth plot for both logged and unlogged areas
when the ground was free from snowcover.
This was converted into a class code as follows:
Litter

Depth Key

(pine needles to mineral

data that reflected potential food available.

1. Data on actual Abert squirrel food use
was obtained quarterly (April 1977- December 1979) from 300 circular, random-sampled,
lO-m" plots on each study area. Descaled ponderosa pine cones, peeled ponderosa pine
twigs, hypogeous fungi digs, use of dwarf
mistletoe, and other feeding evidence were
counted and recorded for each plot.
Information was also collected on the mmiber of plots in which any feeding activity occurred on either area. The food item used was
also recorded. Foods eaten by Abert squirrels
were collected and tested for nutrient and
caloric content. Foods were tested for percent

moisture, Kjeldahl determination for protein,
ash content, and Soxhlet extraction of lipids as
described in the Official Methods of Analysis

manual

(1975).

Class

Depth (cm)

soil)
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Table

1.

Year
Area

Month
1977

Utah Abert squirrel food use
Ponderos

data, 1977

Vol. 47, No. 2

through 1979.

Fungi

pine

Use

digs

Use

chps no.

%

no.

%

pine
peeled
cones no.

Use

%

Use
Mistletoe

%

April 1987
Table

2.
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:

Utah Abert squirrel trapping record, 1977-1978.
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Table
Date

3.

Chemical and

caloric content

on Abert

sciuirrel foods in

Utah, 1977-79.

Vol. 47, No. 2
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April 1987

(Table 3). Ponderosa pine inner and outer
bark showed a 49.30% moisture content for
the study period (range = 43.34-55.29%).
Mistletoe was the most consistent in percent
moisture with a mean of 59.8 and a range of
54.69-64.92.
Protein expressed on a dry-matter basis was
highest in the fungi species (Boletus spp. averaged 25.06%; Marasmius oreades, 17.75%;
Cantorelaceae, 13.79%; and Rtissida spp.,
16.61%). These high protein levels for fungi
are consistent with the Abert squirrel food
habits study by Stephenson (1975). Southwestern dwarf mistletoe was relatively low in
percent protein with a mean of 6.30 and a
range of 5.20-7.24 (Table 3).
Ponderosa pine cambium (inner bark) was
very low in percent protein. Thirteen samples
collected during the study period yielded a
of 2.28% (range = 1.56-4.62%) (Table
These data are similar to those of 1.5-3.2%
reported by Pederson and Welch (1985). Inner bark, long thought to be the mainstay of
the Abert squirrel diet, had a very low protein
level (Table 3). Stephenson (1975) found inner

mean

3).

bark

in

the diet throughout the year, but in

significant quantities only in winter

months.

During very dry summers we found that feeding activity was as high as 76% on ponderosa
pine inner bark (Table 1). The high moisture
level of inner bark (averaging 49.30%) may
account for its use as a water source in the diet.
A study by Stephenson and Brown (1980)
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Those captured in the Bulldog timber
harvest area weighed an average of 658.8
grams; those from Verdure averaged 670.8.
areas.

Males weighed 640.2 grams and 653 grams,
These data do not show significant statistical differences but suggest a trend
to better body condition on the nonharvested
Verdure area.
respectively.

Ectoparasites

Captured squirrels were combed and external parasites collected.

Two

species of flea

On 21 April
1977 a female Monopsijllus eiimolpi was collected from an adult male Abert squirrel captured in the Verdure area. The same species
was also found on another adult male Verdure
squirrel on 2 July 1977. On 8 September 1977
a large male HystricliopsyUa dippiei was removed from an adult female squirrel trapped
in the Bulldog study area. During the same
time period an adult female Abert squirrel
was captured, and a male and female Dermacentor andcrsoni were removed from her
ears. The presence of external parasites did
not appear to affect body condition or health of
Abert squirrels on either area.
were recovered and

identified.
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